Electroacupuncture attenuates mechanical and warm allodynia through suppression of spinal glial activation in a rat model of neuropathic pain.
Neuropathic pain remains one of the most difficult clinical pain syndromes to treat. It is traditionally viewed as being mediated solely by neurons; however, glial cells have recently been implicated as powerful modulators of pain. It is known that the analgesic effects of electroacupuncture (EA) are mediated by descending pain inhibitory systems, which mainly involve spinal opioid, adrenergic, dopaminergic, serotonergic, and cholinergic receptors. However, studies investigating the suppressive effects of EA on spinal glial activation are rare. In the present study, we assessed the cumulative analgesic effects of EA on mechanical and warm allodynia in a rat model of neuropathic pain. We investigated the clinical efficacy of EA as long-term therapy and examined its effects on spinal glia, matrix metalloproteinase (MMP)-9/MMP-2, proinflammatory cytokines and serum immunoglobulin G (IgG) concentration. Rats were randomly divided into four groups as follows: the operation group (OP), operation with EA-non acupoint (EA-NA), operation with EA-ST36 acupoint (EA-ST36), and sham operation (shamOP). Following neuropathic or sham surgery, repeated EA was performed every other day after the behavioral test. On day 53 after the behavioral test, rats were perfused for immunohistochemistry and Western blot analysis to observe quantitative changes in spinal glial markers such as OX-42, astrocytic glial fibrillary acidic protein (GFAP), MMP-9/MMP-2, and proinflammatory cytokines. Allodynia and OX-42/GFAP/MMP-9/MMP-2/tumor necrosis factor (TNF)-α/interleukin (IL)-1β activity in the EA-ST36 group was significantly reduced, compared to the OP and EA-NA groups, and IgG in EA-ST36 rats significantly increased. Our results suggest that the analgesic effect of EA may be partly mediated via inhibition of inflammation and glial activation and repeated EA stimulation may be useful for treating chronic pain clinically.